Thrombolytic and pharmacokinetic properties of human tissue-type plasminogen activator variants, obtained by deletion and/or duplication of structural/functional domains, in a hamster pulmonary embolism model.
A pulmonary embolism model in hamsters was used for the quantitative evaluation of the thrombolytic and pharmacokinetic properties of variants of tissue-type plasminogen activator (t-PA). A 25 microliters 125I-fibrin labeled human plasma clot was made in vitro and injected into the jugular vein of heparinized hamsters. The extent of thrombolysis within 90 min was determined as the difference between the radioactivity injected in the jugular vein and that recovered in the heart and lungs. Recombinant t-PA (home-made rt-PA or Activase) infused intravenously over 60 min caused dose-dependent progressive thrombolysis. The results of thrombolytic potency (clot lysis in percent versus dose administered in mg/kg) and of specific thrombolytic activity (clot lysis in percent versus steady state plasma level in microgram/ml) were fitted with an exponentially transformed sigmoidal function y = 100 c/(1 + e-a(ax-eh] and the maximal percent lysis (c), the dose or plasma level at which maximal rate of lysis is achieved (b) and the maximal rate of lysis (z = 1/4 ac.eb) were determined. With rt-PA, these parameters were c = 72 +/- 6% (mean +/- SEM), b = 0.19 +/- 0.08 mg/kg, z = 68 +/- 25% lysis per mg/kg, with corresponding values of 87 +/- 5%, 0.07 +/- 0.03 mg/kg and 150 +/- 38% lysis per mg/kg for Activase (p = NS). Deletion of the finger and growth factor domains in rt-PA (rt-PA-delta FE) was not associated with marked alteration of the thrombolytic potency (c = 90 +/- 30%, b = 0.34 +/- 0.35 mg/kg, and z = 54 +/- 14% per mg/kg), but was associated with a significant reduction of the specific thrombolytic activity.(ABSTRACT TRUNCATED AT 250 WORDS)